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Please amend the remaining claims as follows: 
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(Once amended) A vector construct comprising: 

a first transcriptional regulatory sequence operably linked to a first unpaired splice 
donor sequence; and 

a second transcriptional regulatory sequence operably linked to a second unpaired 
splice donor [sequence; and 
a linearization site.] sequence^ 



1. 
(a) 

(b> 
(c) 



2. (Once amended) TBe^veq fbr constr uct of claim 1 , wherein said [linearization site 
is located between said first unpaired s^Hce donor site and] first transcriptional regulatory 
sequence is in the same orientation's said secbij^Kranscriptional regulatory sequence. 




3. (Once amended) The vector construct of cl^im 1, wherein [when said vector 
integrates into the genome of a host cell,] said first transcriptionaNsgulatory sequence is in an 
inverted orientation relative to the orientation of said second transcriptionkkregulatory sequence. 



4. (Once amended) The vector of claim [1 ? ] 2 or claim 3, wherein said vector has 
been rendered linear [by cleavage at said linearization site], 
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< an unpaired splice-donor site; and 
(d) \a linearization site. 
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7. (Once ambqded) [A] The- vect^r construct of claim 6, further comprising [, in 
sequential order: 

(a) a transcriptional regul^tory^quenCe; 

(b) a vector-encoded exon coippmi^g a first rare cutting restriction site; 

(c) an unpaired splice-donor sit^ 

(d) ] a second rare cutting restriction site located between said unpaired splice donor 
site and said linearization site. [: and 

(e) a linearization site.] 



& 



1 1 . (Onc^miended) JTlie-^ector construct of [any one of claims 1 , 8, or 10,] claim 1 



d^jTlie^ 



or claim 10. wherein said first traJ^eKi^dori^l regulatory sequence or said second transcriptional 
regulatory sequence is a promoter. 



13. (Once arn&nde^ TPie^e^tor construct of any one of claims 5-7 [or 9], wherein 
said transcriptional regulatory seqiience^i^promoter. 



0? 




15. ^TOnce-amsnded) The vector construct of [any one of claims 8-10] claim 10 . 
wherein said selectable marker is seleofed-ftoifi the g roup consisting of a neomycin gene, a 
hypoxanthine phosphribosyl transferasej^r^^ a dihydrooratase gene, a 

glutamine synthetase gene, a histidine D gene, a carbamyl phosphate~^synthase_eene, a 
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dihydrofolate rSatlctas^gene, a-ifiuffidrug resistance 1 gene, an aspartate transcarbamylase gene, 
a xanthine-guanine phosphoribQsy] ^rahs&^ase gene, an adenosine deaminase gene, and a 
thymidine kinase gene. 



20. (Once amended)^euk^6Ti^ host cell comprising the vector construct of any one 
of claims [1, 5-10, or 16.] 1, 5, 6. 7 ancL 




(Once amended) The primer molecule of claim 33, wherein said hapten molecules 
are selected from^the group consisting of biotin, digoxigenin, an antibody, an 
enzyme, lipopolysaccharide, apotf^^irmTfbrrotransferrin, insulin, a [cytokine] cytokine, an 
extracellular matrix protein, an integrin, ar&yrm^€^bi> fibrinogen, spectrin, a cytokine receptor, 
an insulin receptor, a transferrin receptor^ polymyxin B, enddte^n-neutralizing protein (ENP), 
an enzyme-specific substrate, protein A, protein G, a cell-surface Fc receptor>n^ntibody-specific 
antigen, an antibody-specific peptide, avidin, and streptavidin. 





(Once amended) A method for first strand cDNA synthesis comprising: f 
anneahhg^a] the primer of claim 30 to an RNA template molecule to form an 
primer-RNA comj*fo*^and 



(b) 



treating said primer-RNA^om^tej^v^ reverse transcriptase and one or more 
deoxynucleoside molecules-under conditioiisfa^oring the reverse transcription of 
said primer-RNA complex to synthesize a first strand cl 
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Please insert the following new claims: 



f —58. A vector constat comprising a transcriptional regulatory sequence operably 
linked to an unpaired splice donor seqt^gnce and one or more amplifiable markers, wherein said 
vector construct does not comprise a homolo^ens targeting sequence. 




59. A vector construct comprising a transcriptional rBg^latory sequence, an amplifiable 
marker, and a viral origin of replication. 




\£0. A vector construct comprising a selectable marker, a transcriptional regulatory 
sequence op^ably linked to a translational start codon, a secretion signal sequence, an epitope 
tag, and an unpaired.splice donor site. 



61. A vector consult comprising a transcriptional regulatory sequence operably 
linked to a translational start co^oji^ar^seer^tion signal sequence, an epitope tag, a 
sequence-specific protease site, and an un)9iair£a spice donor site. 



62. A vector comprising: 

(a) a transcriptional regulatory sequence ojte^ably linked to a translation start 
codon, 

(b) a nucleic acid sequence encoding an amino acid seqitence of four or more 
amino acids, wherein said amino acid sequence alone is insufficient to 
constitute signal peptide activity, but is sufficient to constitute^signal 
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peptide activity when said nucleic acid sequence is combined with or is 
upst^am of an exon of an endogenous gene, and 
an unpairetls§plice donor site. 




63. The vector construct 
comprises one or more amplifiable markers 



60-62, wherein said construct further 



^64^ The vector construct of any of claims 58 and 60-62, wherein said transcriptional 
regulatory sequence is a pror 



The vector construct of claim 64, wherein said promoter is a viral promoter. 

66. The vefctqr construct of claim 65pvherein said viral promoter is a cytomegalovirus 
immediate early gene promofe 

67. The vector construct of claim s 6$^wherein said promoter is a non- viral promoter. 



68 . The vector construct of claim 65^wherein said promoter is an inducible promoter. 



-69~. A^efreontaining the vector'constrnct-o^ any one of claim s-5&^2. 



70. A cell containing 




struct of claim 63. 



5": 
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7 1 . The cell of claim 69, wherein said vector construct has integrated into the cellular 



genome. 

72. 
genome. 




The cell of claim 70, whejrein sai^ vector construct has integrated into the cellular 
/ 




73 . The cell of claim 7 1 OTv72, wherein an endogenous gene is over-expressed in said 



cell by upregulation of the gene by said transcriptional regulatory sequence on said vector 
construct. 



74. The cell of claim 69, wherein said cell is an isolated cell. 

- K 



75. The cell of claim 70, w! 

y 




said cell is an isolated cell. 




76. A method for making a host cell, comprising introducing the construct of any one 
of claims 58^2Jnto a cell. 

77 . A method for prtxjucing an expression product of an endogenous cellular gene or 
portion thereof comprising: 

(a) introducing the constrb^t of any one of claims 58-62 into a genome- 
containing cell; 

(b) integrating said construct into the gen^qe of said cell by non-homologous 
recombination; and 
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{pres s ing c aid e n dogenous gene in sa kLcell. 



78. The method of claim 77^wherein said over-expression is accomplished in vitro. 

79. The method of claim^7_ydierein said over-expression is accomplished in vivo. 

80. The method of claim / 7^iiuthensQmprising isolating said expression product from 
said cell. 

81. A cell library comprising a^&qllection of cells transformed with the construct of any 
one of claims 58-62, wherein said construct isiqtegrated into the genomes of said cells by 
non-homologous recombination. 

82. A method of obtainiri&a g^tieproduct from a library of cells comprising screening 
the library of claim Sl^for expression oMaid gene product, selecting from said library a cell that 
over-expresses said gene product, anaobtainin^aid gene product from said selected cell. 



8$^^A method for producing an expression product of an endogenous cellular gene 



comprising: 



(a) introducing d^feQt^-comprising a transcriptional regulatory sequence 
operably linked accretion signal sequence and an unpaired splice 
donor sequence into a cell; 
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(b) \mtegrating said vector into the genome of said cell by non-homologous 
jination; 

(c) over-expressihg^an endogepeus~g^ne or a portion thereof in said cell by 
upregulation of sai<ygene by said transcriptional regulatory sequence; 

(d) screening said cell for over-fe3mression))f said endogenous gene or portion 
thereof; and 

(e) culturing said cell ujadgr Conditions favoring the production of the 
expression product of said endogenous gene or'pqrtion thereof by said 
cell. 



84. The method of claim 83, furt 




mprising isolating said expression product. 



A method for over-expressing an endogenous gene in a cell in vivo, comprising: 
(a) ^^introducing a vector comprising a transcriptional regulatory sequence into 
a cell; 

integrating said vectei^into the genome of said cell by non-homologous 
recombination; 

over-expressing an endogenous gene^ar a portion thereof in said cell by 
upregulation of said gene by said transcriptibiml regulatory sequence; 
screening said cell for over-expression of said endogenous gene; and 
introducing said isolated and cloned cell into an animal uncfer conditions 
favoring the overexpression of said endogenous gene by said cell zhsvzvo. 



(b) 

(c) 

(d) 
(e) 
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756. A method for producing an expression product of an endogenous cellular gene in 
vivo, comprising 

(a) ^H^itroducing a vector comprising a transcriptional regulatory sequence 

operab!>^Hnked to an unpaired splice donor sequence into a cell; 

(b) integrating saftKvector integrate into the genome of said cell by 
non-homologous recomtnnation; 

(c) over-expressing an endogenouSv^ene or a portion thereof in said cell by 
upregulation of said gene by said transfci^ptional regulatory sequence; 

(d) screening said cell for over-expression of saiafendogenous gene; and 

(e) introducing said isolated and cloned cell into an animarbaa^er conditions 
favoring the overexpression of said endogenous gene by said cell^h<Wvo. 

SsL A method for producing an expression product of an endogenous cellular gene, 
comprising : x< 

(a) introducing a vector comprising a transcriptional regulatory sequence and 
one or more amplifiable markers into a cell; 

(b) integrating saich^ector into the genome of said cell by non-homologous 
recombination; \. 

(c) over-expressing an endogenou&vgene or a portion thereof in said cell by 
upregulation of said gene by said transcriptional regulatory sequence; 

(d) screening said cell for over-expression of saiafendogenous gene; 

(e) culturing said cell under conditions in which saidNector and said 
endogenous gene are amplified in said cell; and \. 
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(f) cnrit^ring said cell under conditions favoring the production of the 




88. The method of claim 87, further comprising isolating said expression product. 



thereof encode^a protein selected from the group of proteins consisting of erythropoietin, insulin, 
growth hormone, gkicocerebrosidase, tissue plasminogen activator, granulocyte-colony 
stimulating factor (G-CS^Y, granulocyte/macrophage colony stimulating factor (GM-CSF), 
macrophage colony-stimulating factor (M^pSF), interferon a, interferon p, interferon y ? 
interleukin-2, interleukin-3, interleukmV4^interleukin-6, interleukin-8, interleukin-10, interleukin- 
1 1, interleukin-12, interleukin-13, interfc^kk^l4, TGF-p, blood clotting factor V, blood clotting 
factor VII, blood clotting factor VIII, bl ood\lotting factor IX, blood clotting factor X, TSH-P, 
bone growth factor-2, bone growth :kctor-7\tumor necrosis factor, alpha- 1 antitrypsin, 
anti-thrombin III, leukemia inhibitory factor, glucagon, Protein C, protein kinase C, stem cell 
factor, follicle stimulating hormone p, urokinase, a nerve^growth factor, an insulin-like growth 
factor, insulinotropin, parathyroid hormone, lactoferrin, a complement inhibitor, platelet derived 
growth factor, keratinocyte growth factor, hepatocyte growth factor, endothelial cell growth 
factor, neurotropin-3, thrombopoietin, chorionic gonadotropin, tturombomodulin, alpha 
glucosidase, epidermal growth factor, fibroblast growth factor, a cell\urface receptor, a 




Ler comprises a splice donor site 



The method of claim 87 pr claim 89, wherein said endogenous gene or portion 
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tranlsmembrane ion channel, a cholesterol receptor, a receptor for a lipoprotein, an integrin, a 
cytoskelexM anchoring protein, an immunoglobulin receptor, and a CD antigen. 



91. The m^hod of claimJJT^or claim 89, wherein said endogenous gene or portion 
thereof encodes an erythro^ieffin protein. 



92. 



The method of 



laim ok^j claim 89, wherein said endogenous gene or portion 
thereof encodes a growth hornione protein. 



93. The method of claim 87 or claim 89, whefcein said endogenous gene or portion 
thereof encodes a G-CSF protein. 



^4- A gene expression product produced by the method of claim 87 or claim 89, 
wherein said gfe^e expression product is a protein selected from the group of proteins consisting 
of erythropoietin, insulkL growth hormone, glucocerebrosidase, tissue plasminogen activator, 
granulocyte-colony stimulating&Qtor (G-C^P)^ataulocyte/macrophage colony stimulating factor 
(GM-CSF), macrophage colony-stimuJalmg factm- (M-CSF), interferon a, interferon p, interferon 
Y, interleukin-2, interleukin-3, interieuW-4^Nqte^eukin-6, interleukin-8, interleukin-10, 
interleukin-11, interleukin-12, interleukirx=J-3^ TGF-p, blood clotting factor V, 

blood clotting factor VII, blood clotting factor VIII, blood clotting factor IX, blood clotting 
factor X, TSH-p, bone growth factor-2, bone growth factor-7, tumor nebrosis factor, alpha- 1 
antitrypsin, anti-thrombin III, leukemia inhibitory factor, glucagon, Protein C, prbt^in kinase C, 
stem cell factor, follicle stimulating hormone p, urokinase, a nerve growth factor, an insulin-like 
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=>wth factor, insulinotropin, parathyroid hormone, lactoferrin, a complement inhibitor, platelet 
derived^growth factor, keratinocyte growth factor, hepatocyte growth factor, endothelial cell 
growth factor/^ewotropin-3, thrombopoietin, chorionic gonadotropin, thrombomodulin, alpha 
glucosidase, epidermar^grow^mctorJ fibroblast growth factor, a cell surface receptor, a 
transmembrane ion channel ,\a chej^stefol rfc^eptor, a receptor for a lipoprotein, an integrin, a 
cytoskeletal anchoring protein, an\mmunbgk)bulin receptor, and a CD antigen. 

95. A gene expression product produced by thfe^iethod of claim 87 or claim 89, 
wherein said gene expression product is an erythropoietin protein. 



96. A gene expression product^produced by the method of claim 87 or claim 89, 
wherein said gene expression proctucl is a growth hormone protein. 

97. A gene expression product produced by the method of claim 87 or claim 89, 
wherein said gene expression product is a G-CSKprotein. 



9?£>-^A method for over-expressing an endogenous gene in a cell in vivo, comprising: 

(a) introducing a vector comprising a transcriptional regulatory sequence and 
one or more ampMtebl^markers into a cell; 

(b) integrating said vector into the gehexjie of said cell by non-homologous 
recombination; 

(c) over-expressing an endogenous gene or a portion thereol^msaid cell by 
upregulation of said gene by said transcriptional regulatory sequent 
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(d) 

(e) 



ling said cell for over-expression of said endogenous gene; and 
introducing saiaiSotated and cloned cell into an animal under conditions 
favoring the overexpression of said endog^nous-geiie by said cell in vivo. 



99. The method of any one of cjaims_83 r 85 87, 89 and 98, whcrcin-sardtranscriptional 
regulatory^eqtieTieeTs^promoter. 



. The method of claim 99, wherein said promoter is a viral promoter. 



101. The metholk^f claim lOO^Iierein said viral promoter is the cytomegalovirus 
immediate early promoter. 




102. The method of claim 99 y wherein saM promoter is a non- viral promoter. 



103. The method of claim 99, wherein said promoter isSqxlucible 



104. The method of any one of claims $3 J JS5 Z 81 7 J &9 and 98, Anther com prising 
introducing double strand^^reaKsmto the genomic DNA of said cell prior to or simultaneously 
withjntegration of said vector. 



1 05 . The method of claim 76, # Wther comprising introducing double strand breaks into 
the genomic DNA of said cell prior to ©^simultaneously with integration of said vector. 
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1 06. The method of claim 77, fuhfoefcomprising introducing double strand breaks into 
the genomic DNA of said cell prior to or Simultaneously with integration of said vector. 

107. A gene expression product produced by the method of any one of claims 83, 85- 
87, 89 and 98. 



108. The method of any one of claims 83, 85-87, 
construct is linear. 



98, wherein said vector 



1,09. 

comprising: 



A method for producing an expression product of an endogenous gene in a cell 

(a) introducing a vector comprising a transcriptional regulatory sequence into 
at lfe^st one isolated genome-containing cell; 

(b) integratin^ssaid vector into the genome of said cell by non-homologous 
recombination; 

(c) over-expressing an enab^enous gene or a portion thereof in said cell by 
upregulatibn of said gene by s&M transcriptional regulatory sequence; 

(d) screening said cell for over-expressibn of said endogenous gene; and 

(e) culturing said cell in reduced serum medibm. 



^method of protein discovery comprising: 

(a) introduciiig^vectercom a transcriptional regulatory sequence into 

at least one isolated genome-containing^Qell; 
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integrating said vector into the genome of said cell by non-homologous 
combination; 

(c) culturihg said cell in reduced serum medium under conditions that allow 
o ver-expressfen of an endogenous gene or a portion thereof in said cell by 
upregulation of saicN^ene by said transcriptional regulatory sequence, 
thereby producing cell-conditioned media; and 

(d) screening said cell-conditioned rfiedia f° r the presence of the expression 
product of said gene or portion thereof. 

111. The method of claift^l 1 0, further comjDjisirrg concentrating said cell-conditioned 
media prior to screening in (d). 




112. The method of any one of claims 1] 09- fH, wherein said method comprises a high- 
throughput assay. 



11; 

comprising: 



A method for producing an expression product of an endogenous cellular gene 

(a) introducing^ector comprising a transcriptional regulatory sequence into 
a cell; 

(b) integrating said vector into the gefto^ie of said cell by non-homologous 
recombination; 

(c) over-expressing an endogenous gene or a portion therebf4n said cell by 
upregulation of said gene by said transcriptional regulatory sequerteQ: 
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(d) 
(e) 




sening said cell for over-expression of said endogenous gene; and 
culturing sai*KQell under conditions favoring the production of the 
expression product of sahi^^ndogenous gene by said cell; and 
isolating said expression product fr^m^cell mass equivalent to at least 
10 liters of cells at 10 4 cells/ml. 



114. The method of any\f claims 109-111 and 113, wherein said vector further 
comprises one or more amplifiable mark£ 




115. The method of any of claims 109->4 1 and 113, wherein said vector further 
comprises an unpaired splice donor site. 

A method for increasing expression of an endogenous gene in a cell in situ, the 
phenotype of said^ne being known, without making use of any sequence information of the 
gene, the method comprisiftg^he steps of: 

(a) constructing aVe^tor comprising an amplifiable marker, a transcriptional 
regulatory sequence, ancbaq^unpaired splice donor sequence; 

(b) delivering copies of the vector to^plurality of cells; 

(c) culturing the cells under conditions permitting nonhomologous 
recombination events between the inserted vector ahd the genome of the 
cells; 
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screening the recombinant cells by assay for the phenotype of said 
endbg^nous gene to identify cells in which the expression of said gene has 
been enhance&^ind 

(e) selecting for cells with in&re^sed expression of said amplifiable marker and 
said endogenous gene. 

117. The method of clairrKl 16/^wherein the phenotype is production of a particular 
protein and the assay is conducted by tfgfrqg for increased production of the protein. 

118. An isolated cell comprising in its genome an inserted genetic construct, said 
genetic construct^omprising an amplifiable marker and a transcriptional regulatory sequence, 
wherein said construct is inserted^nto a gene or an upstream region of a gene and activates the 
expression of said gene, and wherein said^geije and upstream region of said gene have no 
nucleotide sequence homology to said genetic construct. 

1 19. The isolated cell of claim 118, wherein said genetic construct further comprises 
an exon-unpaired splice donoivsequence. 




120. The isolated cell of claim lr8 or-claim 119, wherein said gene encodes a protein 
selected from the group of proteins cons|is£k{g\pf erythropoietin, insulin, growth hormone, 
glucocerebrosidase, tissue plasminogen activator, gramHQcyte-colony stimulating factor (G-CSF), 
granulocyte/macrophage colony stimulating factor (GM-C^), macrophage colony-stimulating 
factor (M-CSF), interferon a, interferon p, interferon y 9 interleukin^5yinterleukin-3, interleukin-4, 
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interteukin-6, interleukin-8, interleukin-10, interleukin-1 1, interleukin-1 2, interleukin-1 3, 
interleukhi-14, TGF-P, blood clotting factor V, blood clotting factor VII, blood clotting 
factor VIII, Wood clotting factor IX, blood clotting factor X, TSH-P, bone growth factor-2, bone 
growth factor-7, ftunor necrosis factor, alpha- 1 antitrypsin, anti-thrombin III, leukemia inhibitory 
factor, glucagon, Protein C, protein kinase C, stem cell factor, follicle stimulating hormone p, 
urokinase, a nerve growth factor, an insulin-like growth factor, insulinotropin, parathyroid 
hormone, lactoferrin, a complement inhibitor, platelet derived growth factor, keratinocy te growth 
factor, hepatocyte growth factofcL endotheljafcell growth factor, neurotropin-3, thrombopoietin, 
chorionic gonadotropin, thrombomodulin, alpha glucosidase, epidermal growth factor, fibroblast 
growth factor, a cell surface receptor^a transmembrane ion channel, a cholesterol receptor, a 
receptor for a lipoprotein, an inte^rin, a\gytot;keletal anchoring protein, an immunoglobulin 
receptor, and a CD antigen. 



121. The isolated cell of 
erythropoietin protein. 



claim 1 1 8 or claim 119, wherein said gene encodes an 



1 22. The isolated cell of claim 1 1 8 or claim 1 1 9, wherein said gene encodes a growth 
hormone protein. 

123. The isolated cell of claim 1 1 8 or claim 1 L9, wherein said gehe encodes a G-CSF 



protein. 
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A method for enhancing expression of a gene, comprising: 

(a) introducing a vector into the genome of a cell, said vector containing an 
enhancer sequence and one or more amplifiable markers, wherein said 
vector contains no gene- specific targeting sequences; 

(b) \creening said cell for expression of an endogenous gene; and 

(c) selecting for cells with increased expression of said amplifiable marker and 
said endogenous gene. 



125. The methodofclaim 1 24, further com^asing isolating the cell in which expression 
of said endogenous gene has been increased. 



(b) 



1 26. A method for enhancing expression of an endogenous gene in a cell, comprising: 
(a) integrating a vector into\cell by nonhomologous recombination, said 
vector comprising^! enh^ne^fsequence and one or more amplifiable 
markers; 

screening for nonhomologous recombinant cells that express said 
endogenous gene, wherein said gene andStiie upstream and downstream 
regions of said gene, in which regions said enhancer sequence is active, are 
not homologous to said vector; and 

selecting for cells with increased expression of said amplifiable marker and 
said endogenous gene. 



(c) 
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1277^4^ isolated cell comprising in its genome an inserted artificial genetic construct, 
the genetic construct comprising one orpaore-aqaplifiable markers and an enhancer effective at 
enhancing the expression of a gene\n^ai4 c ^tf, wh erein said genetic construct is inserted into a 
gene or upstream or downstream region&of a gejl^and wherein said gene and said regions, in 
which said enhancer sequence is active^atfe not homologousTo^aid genetic construct. 



28. The method of any one of claims 80, 83, 85-87, 89, 98, 109-1 1 1 and 1 1 3, wherein 
said endogenous gene encodes a transmembrane protein. 

129. The method of any onebf<4aims 116, 124 and 126, wherein said gene encodes a 
cellular transmembrane protein. 



130. The method of any a 
and cloning said cell prior to introducing 




85, 86, 89 and 98, further comprising isolating 
into an animal. 



131. The method o£ any one of claims 85, 86, 89 and 98, wherein said animal is a 
mammal. 



132. The method of claim 13 




said mammal is a human. 



133. A niethod for identifying a cell expressing an endogenous gene encoding an 
integral membrane protein, comprteifwj: — \ 

(a) introducing intojLe^fl a vectej^comprising: 
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(b) 



(c) 



(d) 



(i) a transcriptional regulatory sequence operably linked to an exonic 
sequence containing a start codon, 

(ii) a signal sequence, and 

iii) an epitope tag followed by an unpaired splice donor site; 
integrating said vector into the genome of said cell by non-homologous 
recombination; 

over-expressing an endogenous gene or a portion thereof in said cell by 
upregulatioirof said gene by said transcriptional regulatory sequence; and 
screening said ce^lj 
cell. 



pression of said epitope tag on the surface of said 




134. A method for identifying a cellWpressing an erklogenous gene encoding an 
ntegral membrane protein, comprising: 

(a) isolating genomic I^SfA from jj^fkaryotic host cell; 

(b) combining said isolat&Tgenomic DNA with a vector to form a genomic 
DNA-vector^eomplex, said vector comprising: 

(i) a transcriptional regulatory sequenc^operably linked to an exonic 
sequence containing a start codon, 

(ii) a signal sequence, and 

(iii) an epitope tag; 

(c) introducing said genomic DNA- vector complex into a euk^yotic host cell; 

(d) over-expressing an endogenous gene in said cell by upregulat^ion of said 
gene by said transcriptional regulatory sequence; and 
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(e) screening said cell for expression of said epitope tag on the surface of said 
cell. 




135. A metnod for identifying a cell expressing an endogenous gene encoding an 
integral membrane protein^ comprising: 

(a) preparing cDNA from a eukaryotic host cell; 

(b) combining said isolated cDNA with a vector to form a cDNA-vector 
complex, sa^i vector comprising: 

(i) a transc%>tional regulatorxsequence operably linked to an exonic 
sequence cWtdining a start codpn, 

(ii) a signal'sequetoce, and 

(iii) an epitope tag fal^lowpcf by an unpaired splice donor site; 

(c) introducing said ^DNA-ve\tor complex into S^ukaryotic host cell; 

(d) over-expressing an\endogeno\is gene in said cdll by upregulation of said 
gene by said transcriptional regulatory sequence; and 

(e) screening said cell for Repression cjj^aid epitope tag on the surface of said 
cell. 



136. The method of any one of claims 133-135, further comprising isolating said cell 
expressing said epitope tag. 



137. The method of claim 136, further comprising isolating saM over-expressed 
endogenous gene from said isolated cell. \ 
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\ 138. A vector comprising : 

\ (a) a first promoter operably linked to an exon and an unpaired splice donor 

\ site, and 

\ (b) a second promoter operably linked to a selectable marker lacking a 
\ polyadenylation signal. 

139. The velsrtor of claim 138, wherein said first and second promoters are present in 
said vector in the same orientation. 

1 40. The vecjofof claihi 139, wherein s£ua vector is linear and wherein said selectable 
marker is located 3' to said first promoter. / 



141. The vector of ilaim 139, wherein said vector is linear and wherein said second 
promoter is located 5' to said umpired splice dfcmor 



142. The vector of claim 138, wherein said exon lacks a translation start codon. 



143. The vector of claim 138, wherein said exon comprises a translation start codon. 




1 44 . The vector of claim 138, wherein said exon comprises a ti 
a signal secretion sequence. 



Lslation start codon and 
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145. A vector construct comprising : 

(a) a first promoter; 

(b) a positive selectable marker; 

(c) a negative selectable marker; and 
i) an unpaired splice donor site, 

wherein said positive and negative selectable markers and said splice donor site are oriented in 
said vector construct in an orientation that, when said vector construct is integrated into the 
genome of a eukaryotic host cell in such a way that splicing occurs between said vector-encoded 
splice donor site and a genpxn^encoded splice acceptor&ite, then said positive selectable marker 
is expressed in activp form ano\said negative selpcJrable marker is either not expressed or is 
expressed in inactive form. 

146. The vector of claimyl45, wherein said positive and negative selectable markers are 
present as a fusion gene. 

147. The vector of claim 145, wherein said positive selectable marker, said negative 
selectable marker, or both said positive and negative selectable markers, lacks a polyadenylation 
site. 



148. The vector of claim 145, wherein said vector further comprises a second promoter 
operably linked to a second unpaired splice donor site. \ 

r \ 
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1 49. A vector comprising a first promoter and a second promoter, said first and second 
promoters\being oriented in the same direction, wherein: 

(a) said first promoter, but not said second promoter, is operably linked to an 
unpaired splice Monor site; and 

(b) \ said vector comprises no polyadeny lation signals downstream of either 
ysaid first promoter or said second promoter. 

150. The vector of claim 149, wherein said vector is linear and wherein said second 
promoter is located 3' to said first promoter. 

151. A vector comprising *\ 

(a) a first promoter dtoerablylinJ^ed to a first selectable marker containing an 
unpairea splice donV site; 

(b) a second promQter^Spei^ably linked to a second selectable marker, 
wherein neither said first selectable marker n\r said second selectable marker contains a 
polyadeny lation signal. 

152. The vector of claim 151, wherein said finf and second selectable markers are 
positive selectable markers. 



153. The vector of claim 151, wherein said first selectabl 
of said second selectable marker. 



marker is located upstream 
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\4. A vector comprising: 

^(a) a first promoter operably linked to a first exon and a first unpaired splice 
donor site; and 

(b) V second promoter operably linked to a second exon and a second 
unpaired splice donor site, 
wherein the nucleotide sequencg^efSaicN^rst exon is different from the nucleotide sequence of said 
second exon. 

155. The vector of cl^m l^f wlWein said first and second exons each comprises a 
translation start codon and an open reading frame that does not terminate with a stop codon. 

156. The vector of claim 154, wherein said firsUs^on, said second exon, or both said 
first and second exons, lack a translation start codon. 



T5^^^ A vector construct comprising: 

(a) ^^first promoter operably linked to a positive selectable marker; 

(b) a seconchpromoter operably linked to a negative selectable marker; and 

(c) an unpaired splicfestonor site, 

wherein said positive and negative selectable m^c^rs and said splice donor site are oriented in 
said vector construct in an orientation that, when said vector construct is integrated into the 
genome of a eukaryotic host cell in such a way that an endogehqus gene in said genome is 
transcriptionally activated, then said positive selectable marker is expressedlsiactive form and said 
negative selectable marker is either not expressed or is expressed in inactive fornix. 
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aim 157, further comprising a third promoter operably 




158. The vector cons 
linked to a second unpaired splice 1 



vector of any one of claims 1,5-7, 10, 58, 59, 62, 138, 145, 149, 151, 154, 
157 and 158, said vector further comprising^ne-etJiioretransposition signals. 

160. The vector of an>6nl? of claims 138, 145, 149, 151, 154, 157 and 158, said vector 
further comprising one or more ampllfi^bie^markers. 




161. The vectoroFany-tme^^ 10, 58, 59, 62, 138, 145, 149, 151, 154, 

157 and 158, said vector further comprising one or more viralongTmT^^ 

162T^^eLi^ctor^o^ one of claims 1, 5-7, 10, 58, 59, 62, 138, 145, 149, 151, 154, 
157 and 158, said vector further comprising onelSFTnof^d^ factor genes. 



163. The vector acclaim 160r^herein said amplifiable marker is selected from the 
group consisting of dihydrofolateredjio ! ^e7ad^nosine deaminase, aspartate transcarbamylase, 
dihydro-orotase, and carbamyl phospVatp-s^thase. 



1 64. The vector of cl; 
the group consisting of Epstein 




herein said viral origin of replication is selected from 
s ori P and SV40 ori. 
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l$5>^The vector of any one of claims 1, 5-7, 10, 58, 59, 62, 138, 145, 149, 151, 154, 
57 and 158, said vectortiartiier comprising genomic DNA. 



166. A host cell comprising the vector of any one oftteinas^58, 59, 62, 138, 145, 149, 
151, 154, 157 and 158. 



167. A host cell comprising the vector of claim 159. 




168. A host cell comprismg^ffo vector of claim 1 60. 



A host cell comprising the vector of claim 161 . 



1 70. A host cell composing the vector of claim 1 62 




171. A host cell comprising the vector of clamSL65 



172. The host cell of clain^Nj^ wherein said host cell is an isolated cell. 




173. The host cell of any one of claims 167-171, wherein said host cell is an 



isolated eel" 



174. A library of cells comjyrising the vector of any one of claims 1 , 5-7, 10, 58, 59, 62, 
138, 145, 149, 151, 154, 157 and 158. 



175. 
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ISO. A method for activation of an endogenous gene in a cell comprising: 

\(a) transfecting a genome-containing cell with the vector of any one of claims 
\ 1 ? 5-7, 10, 58, 59, 62, 138, 145, 149, 151, 154, 157 and 158; and 
(b) cfcdturing said celKunder conditions suitable for nonhomologous 
integration of said vector lhto^ the genome of said cell, wherein said 
integratiotrresults in the activation of an.endogenous gene in the genome 



of said cell. 




181. A method for identifying a gene comprising: 

(a) transfecting a plurality of genome-containing cells with the vector of any 
one of claims 1, 5-7, 10, 58, 59, 62/1^8, 145, 149, 151, 154, 157 and 
158; 
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(c) 

(d) 

(e) 
(f) 



culturing said cells under conditions suitable for nonhomologous 

ation of the vector into the genome of the host cell; 
selecting foN^ells in which said vector has integrated into the genomes of 
said cells; 

isolating RNA from saicJsselected cells; 
producing cDNA from said lj^lated RNA; and 

identifying a gene in said cDN A by relating one or more cDN A molecules 
containing one or more nucleotide sequeh^es from said vector. 



182. ^?^emethod of claim 181, wherein said identification in (f) is accomplished by 
hybridizing said cDNA to saitt^ector. 

1 83. The method of claim 1 8 l\wherein^aid^ identification in (f) is accomplished by 
sequencing said cDNA and comparing the nucleotide sequenbssqf said cDNA to the nucleotide 
sequence of said vector. 



184. The vector of claim\151, wherein said unpaired splice donor site is positioned 



upstream of, or within, said first selectaMe marker sucK that, when said vector is integrated into 
the genome of a eukaryotic host cell resultiri^in spIIWng^from said unpaired splice donor site to 
a genome-encoded splice acceptor site, then-s^t#ftrstselectable marker is expressed in inactive 
form or is not expressed at all. 



comprising: 
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186. 



A method for isolating cells in which a single exon gene has been activated, 



transfecting a plurality of genome-containing eukaryotic cells with the 
vector of claim 1 84; 

:ulturing said cells under conditions suitable for nonhomologous 
integration of the vector into the genomes of said cells; and 
selecting for cells in which said first and second selectable markers are 
expressed in their active forms. 



(b) 



(c) 



The method of c]aimT85, further comprising: 

(d) isolating RNA frVn th^^s^lected cells; 

(e) producing^DNA frSirsSrd4s©l4ted RNA; and 

(f) isolating a single exonVene from saicpbDNA. 



1 87. A method for isolating-^tfon I of a gene comprising: 

(a) transfecting one or more genome-containing eukaryotic cells with the 
vector of any one of claims 138, \39, 141, 149, 151 and 154; 

(b) culturing said cells under conditions suitable for nonhomologous 
integration of the vector into the genon^e of said cells; 

(c) selecting for cells in which said vector hafc transcriptionally activated an 
endogenous gene containing one or more ex^ns; 

(d) isolating RNA from said selected cells; 

(e) producing cDNA from said isolated RNA; 
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recovering cDNA molecules containing a first exon from said vector 
spliced to a second exon from said endogenous gene, thereby obtaining 
\mc or more vector exon-tagged cDNA molecules; and 
usmg said vector exon-tagged cDNA molecules to recover the activated 
endogenous gene containing exon I. 

188. A method for expressing a transcript containing exon I of a gene, said method 
comprising: \ 

(a) transfecting onet or more genome- contain ing eukaryotic cells with the 
vector of any one of clmirisl38 5 139, 141, 149, 151 and 154; 

(b) culturing said C£fls\ under conditions^ suitable for nonhomologous 
integration oiSftie vector\into th ^enome of sa id cells; and 

(c) culturing said ceMs under conditions suitable for expression of a transcript 
containing exon I Vrom an endogenous gene, 

.189. A method for producing a gei^e^jfo^uct comprising: 

(a) isolating genomic DNA, containing at least one gene, from a eukaryotic 
cell; \ 

(b) inserting into said isolated genomic DNA^by in vitro transposition, a 
vector comprising one or more transposition signals, one or more 
promoters, one or more exons, and one or moreiinpaired splice donor 
sites, thereby forming a genomic DNA-vector complex; 



(g) 



introducing said genomic DN A- vector complex into a eukaryotic host cell; 
and 

(d) \culturing said host cell under conditions suitable for expression of said 
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190. The method of o|aim 1 89, further comprising isolating an expression product of 
said gene. 

191. A method for produci^a gene product encoded by an endogenous cellular 
genomic gene, comprising: 

(a) isolating genomic I^^V, containing at least one gene, from a eukaryotic 
cell; 

(b) inserting into or otherwise combining with said isolated genomic DNA, the 
vector of any ohe of clahfisl\38, 139, 141, 149, 151 and 154, thereby 
producing a>e€tor-genomic DNA complex; 

(c) transfecting said vector-genomic DN^\ complex into a suitable eukaryotic 
host cell; and 

(d) culturing said host cell under conditions suitable to result in transcription 
of one or more genes encoded by said vector contained in said vector- 
genomic DNA complex. 



192. 



The method of claim 191, further comprising: \ 
(e) isolating RNA produced by said transcription from said 



>st cell; 
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producing one or more cDNA molecules from said isolated RNA; and 
recovering one or more cDNA molecules containing vector sequences at 
.the 5' ends of said cDNA molecules, thereby isolating said gene. 

193. The method of claim 191, wherein said vector further comprises one or more 
transposition signals, and wherein said vector is inserted into said isolated genomic DNA by in 
vitro transposition. 



194. The method of claim\ 
cloning vector. 



5fein said isolated genomic DNA is present in a 



inserting into or 
vector of any 



\ 



1 95. A method for producing a prkfein-compnsing: 

(a) isolating genomic DNANfrom one or moj^cells; 

(b) inserting into or otherwise cppibirung with said isolated genomic DNA, the 

-ofclaims\38, 139, 141, 149, 151 and 154, thereby 

pfoSucing a vector-genomic DNA complex; 

(c) transfecting said vector-genomic DI^A complex into a suitable host cell; 
and 

(d) culturing said cell under conditions suitable to result in protein expression 
from said genomic DNA contained in said vecW-genomic DNA complex. 



196. 



A method for producing a protein comprising: 

(a) isolating genomic DNA from one or more cells; 



(c) 



-36 



HARRINGTON et al 
Appl.No.: 09/276,820 



integrating a vector comprising one or more transposition signals and a 
transcriptional regulatory sequence operably linked to an exon-unpaired 
splice donor complex, into said isolated genomic DNA by transposition, 
thereby producing a vector-genomic DNA complex; 
transfectipg said vector-genomic DNA complex into a suitable host cell; 
and 



(d) culturing said c^ll under conditions suitable to result in protein expression 
from said genomicyNA contained in said vector-genomic DNA complex. 



197. A method for expressing a geneu comprising: 

(a) isolating genomic DN A^dntaMfng one ^ more genes, from one or more 
eukaryotic cells; 

(b) combining\said\isolated genomic s DKA with a vector comprising: 

(i) a seleW4>le marker 

(ii) a transcriptional regulatory s^uence operably linked to a 
translational start codon, 

(iii) a secretion signal sequence, 

(iv) an epitope tag, and 

(v) an unpaired splice donor site, 
thereby producing a vector-genomic DNA complex; 

(c) introducing said vector-genomic DNA complex into a cell; 

(d) selecting for cells containing said vector-genomic DNA complex^and 
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culturing said cell under conditions suitable to result in expression of a 
gene contained in said vector-genomic DNA complex. 

1 98. The method of claim 195, wherein said host cell is selected for a cell containing 
said transfected vector-genomic DNA complex prior to, during, or following being cultured under 
conditions suitable to resultVn protein expression. 

199. The method of clVim 196, wherein said vector further comprises a selectable 
marker, and wherein said host cell is $electpdfofa cell containing said transfected vector-genomic 
DNA complex prior to being c^ilfure^ under conditions suitable to result in protein or gene 
expression. 

200. The method of claim 1 94, wherein said cloning vector is selected from the group 
consisting of a BAG, a YAC, a PAC, a^cosmid, a phage, amfa plasmid. 

201. The method of claim 191, furtner comprising isolating said protein. 

202. A protein produced by the method of claim 195: 



203. A protein produced by the method of any one of claims 197-199. 



204. A protein produced by the method of claim 20 1 . 
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A method for protein expression comprising: 

(a) transfecting a host cell with a vector comprising a heterologous promoter 
operably linked to: 

(i) a heterologous exon, 

(ii) a heterologous splice donor site, 

(iii) a genomic DNA fragment encoding a gene or portion 
thereof, and 

one or more s^lectaBtFtnarkers, 
wherein said heterologous exon either lacks a translation start codon or 
encodes\a translation start codon andyan open reading frame that is not 
terminatedNWa stop codon; 

selecting for ascell containing s&id transfected vector; and 

id selected transfiected hostcell under conditions suitable for 



206. The method of claim 205, wherein, said vector further comprises a viral origin of 
replication. 

207. The method of claim 206 > >vfiLere|n said vir^l origin of replication is Epstein Ban- 
Virus oriP. 



208. 



A vector comprising: 

(a) a heterologous promoter; 

(b) a heterologous exon; 
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(c) a heterologous splice donor site; 

(d) a genomic fragment encoding a gene or portion thereof; 

(e) one or more selectable markers; and 
one or more viral origins of replication, 

wherein said heterologous exon either lacks a translation start codon or encodes a translation start 
codon and an open ^adipg--frarrte-that is not terminated by a stop codon, and wherein said 
genomic fragpadnt is oriented downstream of said heterologous promoter, said exon and said 
splice donor site, such thatVpop^ntroduction of said vector into a host cell, protein is expressed 
from said gene oAportjjo*^ said genomic fragment. 

209. The Rector of claim^8, wherein said selectable marker lacks a polyadenylation 

signal. 

). The vector of claim 208, further comprising one or more genes encoding one or 
more viral replication proteins. 

211. The vector of claim 208, further comprising an amplifiable marker. 

212. A cell comprising the vector of any one of claims 208-21 1. 



213. 



The cell of claim 212, wherein said cell is an isolated cfell. 
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1 14. The vector construct of claim 10, wherein said first transcriptional regulatory 
sequence is in the same orientation in said vector construct as said second transcriptional 
regulatory ^sequence . 

215. Vhe vector construct of claim 145 or 1 57, wherein said positive selectable marker 
is selected from\the group consisting of a neomycin gene, a hypoxanthine phosphribosyl 
transferase gene, a\puromycin gerxe 7 _adihydrooratase gene, a glutamine synthetase gene, a 
histidine D gene, a carbamylphosphate synthase gene, a dihy drofolate reductase gene, a multidrug 
resistance 1 gene, ail aspartate transcai^amylase gene, a xanthine-guanine phosphoribosyl 



transferase gene, 



id an aaenosine deaminase gene. 



\ 



2 1 6. The vector construct of claim 1 45/or 1 57, wherein said negative selectable marker 
is selected from the groto consisting ofXhypoxanthine phosphribosyl transferase gene, a 
thymidine kinase gene, ano\a diphthpna toxin gene. 

217. The vector of claim 157, wherein said negative selectable marker is located 
upstream of said positive selectable marker. 



218. A host cell stably expressing a proteinWherein said host cell comprises a vector 
comprising a promoter, an exon/splice donor complex, and a genomic fragment encoding said 
protein or portion thereof, wherein said promoter ana\exon/splice donor complex are 
heterologous to said genomic fragment. 
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The host cell of claim 218, wherein said vector is integrated into the genome of 



said cell. 



220. The hosbcell of claim 2i5, wherein sakr vector further comprises a viral origin of 
replication and is maintainedswitmn said host ceH as an episome. 



22 1 . The cell of claim 2 1 7 <^r ci^im 219, whereinfcpid vector further comprises one or 
more selectable markers. 

222. The cell of claim 219, whe^ein^smd viral oHgin of replication is Epstein Ban- 
Virus oriP. 



A method for activating expression from an endogenous gene comprising: 

introducing into a chromosome-containing host cell a vector suitable for 
tivating an endogenous gene;^ 

(b) treatiri^ssaid cell with aniigent capable of introducing DNA breaks in the 
chromosomev^^aid host cell prior to or following introduction of said 
vector; and 

(c) integrating saifi vector\mto said DNA breaks so as to result in the 

operable linkage between said vector and said endogenous 

gene, whereby said endogenous ge^e is activated by one or more vector- 
encoded nucleotide sequences. 



formation of an 
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224. The method of claim 223 , wherein said activation in (d) is accomplished by 
isolating s^id host cell and culturing said host cell under conditions favoring activation of said 
endogenous gehe. 

225. A vector "bqmprising: 

(a) a transcriptional regulajpiy^sequence operably linked to a gene; 

(b) a viral origin oireplication^and 

(c) an amplifiable me 

226. A method for increasing expression of a]gene 5 comprising: 

(a) introducing the vector of claim 225 into^host cell, wherein said vector is 
maintained as an episome within said host cell^^id 

(b) selecting for increased expression of said amplifiable marker and said gene. 



2Z7>^A method for cleaving a cDNA molecule derived from an unspliced cellular 
transcript molecule/bomprising: 

(a) integ?atjng the vectpp^f claim 5 |>r claim 7 into the genome of one or 
more eukaryb^ 

(b) culturing said hostV^ll^der^onditions suitable for expression from said 
transcriptional reguls 

(c) isolating RNA from sai* 

(d) producing cDNA from s^ isolated RNA^and 

(e) digesting said cDNA with an enzyme that cldfcves at said rare cutting 
restriction site. 
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228. A method for drug discovery comprising: 

(a) integrating a vector into the genome of a eukaryotic host cell, wherein said 
vector integration activates expression of an endogenous gene in said host 
cell; 

(o) culturing said cell under conditions favoring expression of said activated 
gene, thereby producing a gene product of said activated gene; 

(c) \reating said cell with one or more test compounds to be screened for drug 
activity; and 

(d) detejrirffimg the ability of said one or Aiore test compounds to interact 
with, or affect a cellular phenotype nrauced by, said gene product. 



229. A method fot drug discovery comprising: 



(a) integrating a vectoimitp^he genome of a eukaryoticjhost cell, wherein said 
vector integration activates expression of an endogenous gene in said host 
cell; 

(b) culturing said cell in reduce&s^rfim medium under conditions favoring 
production of a geneg^txluct of\said activated gene, thereby producing 
cell-conditiopea media comprising^aid gene product; and 

(c) screening one or more test compounds for drug activity by determining the 
ability of said test compounds to interacr^vith said gene product in said 
cell-conditioned media. 



230. The method of claim 229, further comprising concentrating said cell-conditioned 
media prior to said screening in (c). \ 



